A novel method of selecting human embryonic stem cell-derived cardiomyocyte clusters for assessment of potential to influence QT interval.
Physiologically relevant assessment of delayed repolarization is necessary in drug development. In our preliminary experiments on the evaluation using a multielectrode recording system, we had found that the responsiveness of field potential duration (FPD), as QT-like intervals, to hERG channel blockers differed greatly from non-responders to excessive responders in human embryonic stem cell-derived cardiomyocyte clusters. Thus, we report a novel method of selecting clusters suitable for evaluating compounds for the assessment. Clusters were treated with cisapride, a hERG channel blocker, at 100nM, and selected with criteria of 5-20% of corrected FPD (FPDc) prolongation. Then, selected clusters were treated with reference compounds. FPDc was prolonged by blockade of the hERG channel (E-4031 and dl-sotalol) and KvLQT1 channel (chromanol 293B and HMR1556), and by activation of the sodium channel (veratridine) and calcium channel (Bay K8644). FPDc was shortened by calcium channel blockage (verapamil, nifedipine and diltiazem) and by K(ATP) channel activation (pinacidil). Class Ia antiarrhythmic drugs, quinidine and disopyramide, prolonged FPDc. Selected clusters are appropriate for assessing the effects of compounds on ion channels affecting QT intervals. This is the first report of the establishment of an assessment system of potential to influence QT interval, using pharmacologically selected clusters.